Searching PAJ '* 1/1 ^—v 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-144049 
(43)Date of publication of application : 26.05.2000 



(51)Int.CI. 




C09D1 75/04 
C09D175/14 
// C08G 18/61 
C08G 18/62 




(21)Application number 


: -10-32 11 93 


(71)Applicant 


: KANSA1 PAINT CO LTD 


(22)Date of filing : 


12.11.1998 


(72)Inventor : 


TAKEUCHI SHIGENORI 








MATOBA TAKAO 








SUKEJIMA HAJIME 



(54) COATING MATERIAL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating material composition which can reconcile 
finishing properties and anti-staining properties even in normal temperature-drying clear coated 
films and excels in hardness and mar resistance. 

SOLUTION: This coating material composition is obtained by incorporating a polyisocyanate 
compound as a crosslinking agent into a resin composition comprising (A) a base resin having a 
hydroxyl number of 20-200, (B) (i) an alkoxysilane compound containing an organic functional 
group having at least one member selected from a mercapto group, an epoxy group, a (meth) 
acryloyl group, a vinyl group, a haloalkyl group, and an amino group and (ii) a silicone compound 
which is a partially hydrolyzed condensate of a tetraalkoxysilane compound, and (C) a reaction 
product obtained by partially reacting the hydroxyl groups of resin (A) with the alkoxysilyl 
groups of compound (B), and, in addition, 1-100 pts.wt., based on 100 pts.wt. solids content of 
these resins, colloidal silica. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The base resin, the (B) and (i) sulfhydryl group which have hydroxyl values 20-200, 
An epoxy group, an acryloyl (meta) radical, a vinyl group, a halo alkyl group, The silicon 
compound which is a partial hydrolysis condensate of the alkoxysilane compound containing the 
organic functional group containing at least one sort chosen from the amino group, and (ii) tetra- 
alkoxysilane compound, To and the resin constituent (I) containing the resultant to which make a 
part of hydroxyl group in (C) resin (A), and alkoxy silyl radical in a compound (B) come to react 
The coating constituent characterized by making the poly isocyanate compound contain as a 
cross linking agent, and coming to carry out 1-100 weight section combination of the colloidal 
silica (II) to the these resin solid content 100 weight section further. 

[Claim 2] The coating constituent according to claim 1 whose base resin (A) is the acrylic 
copolymer whose weight average molecular weight is 1,000-100,000. 

[Claim 3] The coating constituent according to claim 1 or 2 which is the thing which a silicon 
compound (B) uses a trialkoxysilane compound for a compound (i) and (ii) further (iii), and comes 
to carry out partial hydrolysis condensation. 

[Claim 4] Claim 1 whose silicon compound (B) is average degree of polymerization 3-100 thru/or 
the coating constituent of 3 given in any 1 term. 

[Claim 5] Claim 1 which manufactures and becomes so that the mixture which comes to carry 
out 0.1-50 weight section mixing of the compound (B) to the resin solid content 100 weight 
section of resin (A) may be heated at the temperature of 50-150 degrees C and a resultant (C) 
may be contained in part thru/or the coating constituent of 4 given in any 1 term. 
[Claim 6] The coating constituent according to claim 5 with which it comes to use 1 - 50 % of 
the weight in the amount of solid content of a compound (B) for manufacture of a resultant (C). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to a coating constituent useful for especially a 
finishing application. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Description of the Prior Art] Conventionally, in the finishing paint film of various shell plates, 
such as an outdoor-type way, for example, an automobile, and a rail car, the appearance passed, 
there was a fault of worsening by the time, under the effect of the dust in atmospheric air, sand 
dust, iron powder, acid rain, etc., and the effect was remarkable in the paint film weak to 
especially acid rain. On the other hand, although selection of the bridge formation system of 
resin, the amelioration from a paint film physical-properties side, etc. had been considered, once 
the pollutant adhered to the paint film side also in any, dirt stopped being able to fall easily and 
there was a trouble of spoiling a paint film appearance. 

[0003] As the technique of preventing adhesion of the pollutant to a paint film, the surface 
specific resistance value of a paint film is lowered, and the approach of adding or applying to a 
coating the antistatic agent which prevents electrostatic adhesion of dust etc. on a paint film 
front face is learned. However, since the water resisting property of the antistatic agent 
currently used conventionally was essentially inferior by this approach, on the outdoor-type way, 
continuation of that effectiveness was difficult. 

[0004] moreover, what added the condensation reaction object of alkyl silicate oligomer and a 
silane coupling agent (hydrolyzate of an epoxy functionality silane) in the coatings is proposed as 
a coating constituent excellent in acid-proof rain — **** (JP,6-306328,A) — the paint film 
engine performance was inadequate. 

[0005] Then, these people proposed previously the coating constituent which comes to blend the 
silicon compound which contains a specific organic functional group and a specific alkoxy silyl 
radical as a hydrophilic grant component so that they may prevent adhesion of a pollutant by 
making a paint film front face discover a hydrophilic property as the above-mentioned cure, 
holding the paint film engine performance (for example, JP,9-40907,A, JP,9-40908,A, JP,9- 
4091 1,A, etc.). According to this, the paint film which could give the hydrophilic property to the 
front face and was excellent in resistance to contamination, acid resistance, etc. can be formed. 
However, since the compatibility of the base resin in a coating and the above-mentioned silicon 
compound was inadequate, when it was easy to condense this silicon compound locally and it 
applied clear [ especially an ordinary temperature desiccation application ], the clear paint film 
obtained may become cloudy and coexistence of workmanship nature and resistance to 
contamination was difficult. Moreover, this paint film side took three months or more for the 
manifestation of a hydrophilic property by the outdoor exposure, and a manifestation from an 
early stage was desired further. 



[Translation done.] 
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English Translation of JP2000-1 44049A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer 
V7 produced by CROSS LANGUAGE CO. LTD. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings are not translated. 



MEANS TO SOLVE THE PROBLEM 

As a result of people of present invention should have solved the problem, and having 
examined zealously , as for the coat that this is used, and it is, compat ibi I i ty in cortex 
is improved dramatically by, even more particularly, a quantum blending colloidal silica 
to the resin composition that existence succeeds in getting the reactant that part of base 
substance resin of the whole composition and particular silicone compound responds, and 
it is, and it is, the silicone compound which is hydrophilic property grant constituent 
disperses in coat face closely, perfection characteristics and resistance to staining can 
be compatible in clear coat of room temperature desiccation field of application, was 
superior to degree of hardness and pickpocket wound characteristics resistance, and that, 
besides, hydrophilic property of the coat face rose was found, and the present invention 
was arrived at. 

[0007] 

As for the present invention, a component that is to say succeeds in getting polyisocyanate 
chemical agent as crossl inking agent to a resin composi t ion (I) containing base substance 
resin having hydroxyl value 20-200, the reaction product that part reaction succeeds in 
getting sulfhydryl group, epoxy function, the silicone compound which are partial 
hydrolysis condensate of an acrylyl radical, vinyl group, an aureole alkyl group, the 
alkoxysi lane chemical agent which, at a minimum, contain organic functional group including 
one kind chosen by amino group and (ii) tetraalkoxysi lane chemical agent (meta) and (0 
hydroxy group of the resin (A) inside and alkoxy si lyl group of the chemical agent (B) inside 
(B) (i), and it is (A) , even more part icularly, coating composi t ions including 1-100 part 
by weight blends col loidal si I ica (I I), and it being are provided to 100 these resin sol id 
content part by weight. 

[0008] 

MODE FOR CARRYING OUT THE INVENTION 

Preferably it is resin having 30-180, and, for example, as for the base substance resin 
(A), acryl ic resin, fluorine resin, polyester resin, alkyd resin are given hydroxyl value 
20-200 in the present invention. 

[0009] 

Weight average molecular weight 1, 000-100, 000 are preferable, and it is preferable, and, 



[JP2000-144049A] 



2/10 



for the acryl ic resin, the acryl system copolymer which is 5, 000-75, 000 is usual ly provided 
because copolymerizat ion can put monomer mixture comprising hydroxy group component monomer 
and the other monomer which are this and copolymerization possibi I ity in an existence bottom 
of radical polymerization initiator by conventional method such as solution polymerization 
modulo. 
[0010] 

For example, for hydroxy group component principal monomer, two - hydroxyethyl (meta) 
acrylate, two - hydroxypropyl (meta) acrylate, two - hydroxy ethyl vinyl ether, two - 
hydroxypropyl vinyl ether, two - hydroxyethyl a 1 1 y I ether are given. 

[0011] 

For the other principal monomer which are these and inter-polymerization possibility , 
for example, vinyl aromatic compounds such as styrene, a - methyl styrene, vinyl toluene, 
a - chloro styrene, 

Carbinyl (meta) acrylate, ethyl (meta) acrylate, n- propyl (meta) acrylate, i- propyl 
(meta) acrylate, (n~ i- H, alkyl ester of carbon number 1-24 of butyl (meta) acrylate, 
hexyl (meta) acrylate, cyclohexyl (meta) acrylate, two - ethylhexyl (meta) acrylate, n- 
octyl (meta) acrylate, decyl (meta) acrylate, bamboo pipe-stem Li I (meta) acrylate, stearyl 
(meta) acrylate, acrylic acid such as isobornyl (meta) acrylate or methacrylic acid or 
cycloalkyl ester, 

Vinyl acetate, chloroethylene, vinyl ether, aery loni tr i le is given (meta) , even more 
particularly, in polymer of the monomer that one kind and it of these principal monomer 
are older than, so-called macromonomer having polymerization characteristics unsaturated 
group is given as the monomer which is copolymerization possibility in single end. 

[0012] 

As solvent to use in solution polymerization of the monomer mixture , for example, alkyl 
benzenes such as benzene, toluene, xylene, 

Acetic acid ester solvent such as ethyl acetate, propyl acetate, butyl acetate, amyl 
acetate, methoxybutyl acetate, methyl acetoacetate, acetoacetic ester, acet ic acid methyl 
cellosolve, Cel Icsolve acetate, acet ic acid diethylene glycol monomethyl ether, acetic acid 
carbitol, 

Ethers solvent such as dioxane, ethylene glycol diethyl ether, ethylene glycol dibutyl 
ether, diethylene glycol diethyl ether, 

Methanol, ethanol, propanol, i- propanol, (n- i- H, alcohols solvent such as butanol, 
Ketones solvent such as acetone, butanone, methyl isobuty I ketone, cyclohexanone is given, 
or it is mixed more than two kinds, and these can be used alone. 
[0013] 

For example, for radical polymerization initiator, it is ruined benzoyl peroxide, di-t- 
butyl high mud peroxide, t- butyl high mud peroxide, cumyl peroxide, cumene high mud peroxide, 
diisopropyl benzene high mud peroxide, t- butyl, peroxide such as oxybenzoate, bamboo 
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pipe-stem Lil peroxide, acetyl peroxide, t- butyl peroxyl -2 - x^U^**^/ x— h 
a, a " - azobisisobutyroni tri le , a, a ' - azobis -2 - carbinyl butyroni tr i le, azobis 

dimethyl come out, and azo compound such as Roni tolyl, azobis cyclohexane carbonitrile 

is given. 
[0014] 

Among the monomer mixture, field of % by weight is suitable % by weight and other monomer 
55-95 which are this and inter-polymerization possibi I i ty hydroxy group component principal 
monomer 5-45. 

[0015] 

Weight average molecular weight 1,000-100,000 are preferable, and % by weight, the ^ 
fluorine copolymer which preferably is 10-30 % by weight are preferred, and fluorine atom 
content 1-60 are usual, and, for example, as the fluorine resin, the ^ fluorine copolymer 
which it is based on f luoroolefin and hydroxyalkyl vinyl ether, and copolymeri zat ion does 
monomer mixture including other monomer such as alkyl vinyl ether as necessary, and is 
provided is given for hydroxy group component fluorinated resin with 5,000-75,000. 

For example, as for the fluorine copolymer, is produced well-known manufacturing 
processes conventionally by solution polymerization method, the solution polymerization 
method can be performed same as demonstration of the acryl system copolymer. 

[0016] 

In ±IB^ fluorine copolymer, it can be used as f luoroolefin without restriction in 
particular, but gone f luoroolefin, , above all, chlorobi rd f luoroolefin, tetrafluoro olefin 
and these mixture are preferred. 

In addition, 

For hydroxyalkyl vinyl ether, hydroxyalkyl vinyl ether having a linear of carbon number 
2-5 or bifurcation-shaped alkyl group is preferred. 

Even more particularly, alkyl vinyl ether having alky I group of form of I inear of cyclohexy I 
group and carbon number 1-8 or bifurcation, aliphatic acid vinylester or aliphatic acid 
isopropenyl ester can be used as other principal monomer such as alkyl vinyl ether. 

A I imit of % by weight is sui table % by weight, content 85-40 of other monomer % by weight, 
content 5-20 of hydroxyalkyl vinyl ether content 10-40 of f luoroolefin in these monomer 
mixture. 

[0017] 

For example, as an operative example of ±15# fluorine copolymer, Lumi f Ion LF100 of the 
article of trade 'Lumi Freon' series made inAsahi Glass Corporat ion, Lumi f Ion LF200, Lumi 
flon LF300, Lumi flon LF400, Lumi flon LF9012 are marketed. 

[0018] 

The polyester resin that weight average molecular weight is 1,000-100,000 is preferred, 
and, for above polyesters resin, it can be usually got by condensation reaction with 
polyvalence carboxylic acid such as ethylene glycol, butylene glycol, 1,6- hexanediols, 
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neopentyl glycol, tr imethy lolpropane, polyalcohol and adipic acid such as pentaerythr i tol, 
succinic acid fumaric acid, terephthalic acid, isophthalic acid, phthalic anhydride, 
hexahydro phthalic anhydride easily. 

Hydroxy group blends as against carboxyl group to become superabundant, and the polyalcohol 
and reaction with multiple-valued carboxyl ic acid can be performed by conventionally 
we 1 1 -known manner. 

[0019] 

Partial hydrolysis condensate of sulfhydryl group, epoxy function, alkoxysi lane chemical 
agent (i) which, at a minimum, contain organic functional group including one kind chosen 
among an acrylyl radical, vinyl group, an aureole alkyl group and amino group (meta) and 
tetraalkoxysi lane chemical agent (ii) can be used for si I i cone compound (B) in the present 
invention. 

[0020] 

Even if the organic functional group couples an alkoxysi lane compound (i) containing the 
organic functional group into direct silicon atom , in addition, hydrocarbon group of 
di valence of carbon number 1-10 is gone through, and it may be coupled in silicon atom. 

A well-known thing can be used as the compound conventionally, for concreteness , for 
example, sulfhydryl group component alkoxy si I icon analogue such as gamma - mercapto propyl 
trimethoxysi lane, gamma - mercapto propyl tr iethoxysi lane, gamma - mercapto propyl bird 
butoxy si lane, gamma - mercapto propyl carbinyl dimethoxy si lane, gamma - mercapto propyl 
carbinyl diethoxy si lane, 13 - mercaptomethy I phenylethyl trimethoxysi lane, 
mercaptomethyl trimethoxysi lane, six - mercapto hexy I tr imethoxysi lane, ten - mercapto 
decyl trimethoxysi lane, 

Epoxy function component alkoxy silicon analogue such as gamma - glycide Kishi propyl 
trimethoxysi lane, gamma - glycide Kishi propyl triethoxysi lane, gamma - glycide Kishi 
propyl bird butoxy si lane, gamma - 5/ is^U bf;i/ K U *f VZfW^J*risisz> >, gamma 
- glycide Kishi propyl carbinyl dimethoxy si lane, gamma - glycide Kishi propyl carbinyl 
diethoxy si lane, 13 - (3,4- epoxy cyclohexyl) ethyl trimethoxysi lane, 13 - (3,4- epoxy 
cyclohexy!) ethyl triethoxysi lane,. 0 - (3, 4- epoxy cyclohexyl) ethylmethyl dimethoxy 
si lane, 13 - (3,4- epoxy cyclohexyl) ethylmethyl diethoxy si lane, 5,6- epoxy hexyl 
trimethoxysi lane, 9,10- epoxy decyl trimethoxysi lane, 

Such as gamma - (meta) acryloyl Oki Cipro pill trimethoxysi lane, gamma- (meta) acryloyl 
Oki Cipro pi 1 1 triethoxysi lane, gamma - (meta) acryloyl Oki Cipro pi 1 1 bi rd butoxy si lane, 
gamma - (meta) acryloyl Oki Cipro pill carbinyl dimethoxy si lane, gamma - (meta) acryloyl 
Oki Cipro pi 1 1 carbinyl diethoxy si lane, gamma - (meta) acryloyl oxymethyl trimethoxysi lane, 
(meta), acrylyl radical component alkoxy silicon analogue, 

Vinyl group component alkoxy silicon analogue such as vinyl trimethoxysi lane, vinyl 
triethoxysi lane, vinyl bi rd butoxy si lane, vinyl carbinyl dimethoxy si lane, five-hexenyl 
trimethoxysi lane, nine - JUhU> h + yv7>. 
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Haloalkyl radical component alkoxy silicon analogue such as gamma - chloropropyl 
trimethoxysi lane/ gamma - 7 □ t □ b! )V h U > h * v > 5 > . trifluoro propyl 
trimethoxysi lane, Nona f luoro hexyl trimethoxysi lane, gamma - aminopropyl trimethoxys i lane, 
gamma - aminopropyl tr iethoxysi lane, gamma - aminopropyl bird butoxy si lane, gamma - 
aminopropyl carbinyl dimethoxy si lane, gamma - aminopropyl carbinyl diethoxy si lane, 

Amino group component alkoxysilane chemical agent such as N- (/3 - aminoethyl) - gamma 

- aminopropyl trimethoxysi lane, N- (/3 - aminoethyl) - gamma - aminopropyl tr iethoxysi lane, 
N- (13 - aminoethyl) - gamma - aminopropyl bi rd butoxy si lane, N- [13 - aminoethyl) - gamma 

- aminopropyl carbinyl dimethoxy si lane, N- phenyl - gamma - aminopropyl trimethoxysi lane 
is given, these use together more than one kind or two kinds, and it can be used. 

[0021] 

It is preferable, and sulfhydryl group component alkoxy si I icon analogue, an epoxy function 
component alkoxysi lane compound can use these from what f i Im performance such as resistance 
to dirt, fastness properties can be superior to in a compound in particular. 

[0022] 

For example, for a tetraalkoxysi lane compound (ii), tetramethoxy si lane, 
tetraethoxysi lane, tetrapropoxy si lane, tetrabutoxy si lane are given, these use together 
more than one kind or two kinds, and it can be used. 

Of these, it is preferable, and tetramethoxy si lane, tetraethoxysi lane can be used 
particularly by alkoxy silyl group hydrolyzes easily, and silanol group is produced, and 
forming superior coat in resistance to dirt. 

[0023] 

8/1-1/19 are preferable, and it is mixed with in mole ratio in 2/1-1/9 I imi ts, and above 
compounds (i) and (ii) are usually offered in partial hydrolysis condensation reaction, 
silicone compound (B) is got. 

A hydrophi I ic property of si I icone compound (B) that the compound (ii) is provided if less 
than this falls, resistance to dirt and acid resistance are inferior, when, on the other 
hand, affinity with base substance resin (A) becomes poor if more than this, and base 
substance resin (A) and reaction are succeeded in getting again, because stability of 
silicone compound (B) in itself falls, and reaction product (0 becomes rare, and, as a 
result, perfection characteristics of coat fall, it is unfavorable. 

[0024] 

For the silicone compound (B), above compounds (i) extend again, to (i i) , even more 
particularly, (the thing which i t condenses by means of in) trialkoxy si I icon analogue, 
and grow can be used. ) 

The trialkoxy si I icon analogue (because f lexibi I ity, f lexibi I ity can be appl ied without 
decreasing hydrophi I ic property of film of coating too much when i i i) is used preferable. ) 
[0025] 

Trialkoxy silicon analogue (for example, carbinyl trimethoxysi lane, carbinyl 
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triethoxysi lane, carbinyl bird butoxy si lane are nominated for i i i) these use together more 
than one kind or two kinds, and it can be used.) 
[0026] 

These offer the mixture that manufacturing using three component adds three these component, 
and it is in partial hydrolysis condensation reaction, or, chemical agent (ii), and 
(compound (i) is reacted in partial hydrolysis condensate of iii) or but hydrolysis 
condensate of compound (i) and (iii) can perform by equal <D manner to react chemical agent 
(ii), it is particularly preferable manner to offer the mixture that, in addition, it is 
in three constituent in partial hydrolysis condensation reaction,.) 

[0027] 

Trialkoxy silicon analogue (as for the case with the use of iii), the use rate rate of 
three component, it is usually preferable that preferably preferably preferably sum total 
use rate factor of in field of 1-25 mol X and chemical agent (i i) and (i i i) does 20-95 mol X, 
0. 1-30 mol X, 25-90 mol X, chemical agent (iii) 10 or more 94 9 mol X, 10-50 mol X, chemical 
agent (ii) 5-80 mol X, chemical agent (i) in mol X for the purpose of preferably it being 
in 50-90 mol X that preferably preferably preferably sum total use rate factor of in field 
of 1-25 mol X and chemical agent (ii) and (iii) does 20-95 mol X, 0. 1-30 mol X, 25-90 mol X, 
chemical agent (iii) 10 or more 94.9 mol X, 10-50 mol X, chemical agent (ii) 5-80 mol X, 
chemical agent (i) in mol X for the purpose of preferably it being in 50-90 mol X, . ) for 
manufacturing of the silicone compound (B) , 

Three constituent is mixed in quantity becoming use rate rate to take, and it is offered 
in partial hydrolysis condensation reaction, silicone compound (B) is got. 

When use rate rate of the compound (i) i s less than 5 mol X, and affinity wi th base substance 
resin (A) becomes poor, and 80 mol X is gone over, hydrophi I ic property fa I Is, hydrophilic 
property falls with under 10 mol X the chemical agent (ii), resistance to dirt and acid 
resistance are inferior, when when 94. 9 mol X is gone over, affinity with base substance 
resin (A) becomes poor, and base substance resin (A) and reaction are succeeded in getting 
again, stabi I i ty of si I icone compound (B) in itself falls, and react ion product (0 becomes 
rare, and, as a result, perfect ion characteristics of coat fa 1 1, the chemical agent (iii) 
is less than 0. 1 mol X, and a crack is easy to occur without f lexibi I i ty being appl ied to 
provided film of coating because hydrophobic property becomes too strong, and hydrophilic 
property is lacked, and resistance to dirt becomes insufficient when 30 mol X is gone over 
unfavorable.) 

[0028] 

As for the silicone compound (B), it is preferable mean degree of polymerization 3-100, 
that preferably it is 5-80 limits mean degree of polymerization 3-100, preferably to be 
5-80 limits. 

Because when on the other hand 100 is gone over not to be able degree of polymerization 
3 is less than, and it volati I izes, and to apply enough hydrophi I ic property to a f i Im of 
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coating first surface, reaction product (0 that base substance resin (A) and reaction are 
succeeded in getting, and it is becomes rare, and, as a result, perfection characteristics 
of coat fall, it is unfavorable. 
[0029] 

Production method of the si I icone compound (B) is based on wel l-known manner conventional ly, 
a hydrolysis catalytic substance bottom, above compounds (i) amount (i i) or, for example, 
a compound (i) extends (ii) (by the end of a mixture of iii), water is added provided by 
performing part hydrolysis condensation reaction in temperature of less than or equal to 
150 degrees Celsius. ) 

In part hydrolysis condensation, dimension of part hydrolysis has close to the degree of 
polymerization relation mean degree of polymerization is zero, and degree of polymerization 
stops too much when is understood for 100% hydration, and to gelate when, for example, is 
not hydrolyzed at all, is adjusted to a limit of the mean degree of polymerization. 

[0030] 

A wel l-known thing can be used as a used hydrolysis condensation catalyst in various ways 
conventionally, for example, organic acids such as acetic acid, butanoic acid, maleic acid, 
citric acid, 

Inorganic acids such as hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, 
Basic compound such as tri ethyl amine, 

Organic metal I ic sal ts such as tetrabutyl titanate, dibutyl tin dilaurate, 
^$$Mikaty3& such as KF, NH4F can be given, these use together more than one kind or 
two kinds, and it may be used. 
Of these 

Because ta^^ko^ can be superior to function to promote condensation of si lanol group 
full of reaction activity, though the thing that only drop contains si lanol group is 
synthesized, it is suitable, because, therefore, coat ing can stabi I i ty becomes good, it 
is particularly preferable. 

A range of 0.0001-1 mol % is usually suitable for used amount of a catalytic substance. 
[0031] 

If part hydrolysis condensation reaction is done, it is done in case, organic solvent may 
be used if necessary. 

For the organic solvent , for example, alcohols such as methanol, ethanol, isopropanol, 
t- butanol, 

Ketones such as acetone, methyl isobutyl ketone, 

Ether such as dibutyl ether, 

Ester such as ethyl acetate, 

Aromatic such as toluene can be exemplified. 

Organic solvent such as methanol in particular, ethanol, acetone is preferable. 
[0032] 
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In addition, 

It is determined that is used for part hydrolysis condensation reaction, quantity of water 
by degree of polymerization to hope for. 

When is added in excess, a I koxy group is destroyed, it is necessary to be determined closely 
to f inal ly reach gelation. 

When ^ftMit&W is used as a catalytic substance in particular, ^ttBit'&W can 
determine that degree of polymerization by quantity of water to add so that there is capacity 
making hydrolysis condensation be completely worse, setting of arbitrary molecular weight 
is enabled, aqua of mol should be used for alkoxysilane chemical agent of M mol (M-1) to 
adjust objective of mean degree of polymerization M. - 

In the event of other catalytic substances, it is had to gain weight *NONIF than this. 

[0033] 

If the above will be boiled, preferably, as for the combination percentage of provided 
silicone compound (B) , a limit of 1-20 part by weight is preferred 0.1-50 part by weight 
per 100 base substance resin (A) solid content part by weight. 

Because water resistance of coat, acid resistance, alkali resistance become bad without 
resistance to dirt of film of coating being provided with under 0.1 part by weight the 
combination percentage enough when on the other hand, 50 part by weight are gone over, it 
is unfavorable. 

[0034] 

As for the reaction product (0, part reaction succeeds in getting hydroxy group in the 
base substance resin (A) and alkoxy si lyl group of the si I icone compound (B) inside in the 
present invention, and it is. 

Manufacturing of the reaction product (0 heats resin (A) and a mixture of a compound (B), 
and dealcohol ization responds, the dealcohol i zat ion reaction is heated to in temperature 
of 50-150 degrees Celsius, and it is. 

Because aggravation of retroaction is not practical with under 50 degrees Celsius late, 
and when 150 degrees Celsius are gone over, stabi I i ty of si I icone compound (B) falls, and 
control of reaction becomes difficult it is undesirable. 

It is selected in illustration of the as necessary silicone compound (B) more than one 
kind or two kinds from a listed hydrolysis condensation catalyst, and it may be used as 
the dealcohol ization reaction. 

[0035] 

In the present invention, 

Reaction products (0 produced as discussed above may be blended in resin (A) and chemical 
agent (B) with the other container receptacle, but 0. 1-50 part by weight blends chemical 
agent (B) for 100 resin sol id content part by weight of the resin (A) in resin (A) and chemical 
agent (B) preferably, it is desirable that it is produced this mixture is heated in 
temperature of 50-150 degrees Celsius, and to contain reaction product (0 partly, and it 
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is. 

On that occasion, 

It is desirable 1-50 % by weight in quantity of solid content of a blended compound (B), 
that preferably 1-30 % by weight is used by manufacture of reaction product (C). 

High polymer quantification of a resin composition is invited without it is less than one % 
by weight, and resistance to dirt of coat being provided from the early days not only effect 
of compatibility enhancement is not provided when 50 % by weight is gone over, because 
resistance to dirt of also coat, perfection characteristics, water resistance fal L it is 
undesirable. 

[0036] 

The above (A) extends (B) (0, and a resin composition (I) used by the present invention 
contains component, and it is become, is used as a base substance resinous principle in 
coating. 

According to the present invention, a pol y isocyanate compound is incorporated into the 
resin composition (I) as cross I inking agent. 

For example, for the poly isocyanate compound, ethylene glycol, propylene glycol, 
trimethylol propane, hexane triols, the end isocyanate component chemical agent which low 
molecular activity hydrogen-containing compound such as castor oil is reacted, and is 
provided, lysine bird isocyanate can be given in isocyanurate body and tL^Olsy h body 
of polyisocyanate chemical agent of tolylene di isocyanate, xylylene di isocyanate, 
phenylene di isocyanate, diphenyl-methane di isocyanate, screw (isocyanate carbinyl) 
cyclohexane, tetramethylene di isocyanate, hexamethylene di isocyanate, trimethyl 
hexamethylene di isocyanate, methylene di isocyanate, aromatic such as isophorone 
di isocyanate, al icycle fami ly or al iphatic and these isocyanate chemical agent, a glut of 
these isocyanate chemical agent. 

[0037] 

Col I oi da I si I ica (II) used by the present invention is the fluid dispersion which dispersed 
in solvent in ultrafine particle of silicic acid anhydride. 

Particle diameter of silica particle is around 5-200nm, for solvent, alcohols such as 
methanol, ethanol, propanol, ethylene glycol, 
Ketones such as acetone, butanone, methyl isobutyl ketone, 
Ester such as ethyl acetate, 

Ether such as diisoprpyl ether and these mixtures are given. 

For example, 'the snow tex' series (a product made in Nissan Chemical Industries 
Corporation), 'Oscar' (a product made in catalytic substance chemical industry company) 
are nominated for such a colloidal silica with a commercial article. 

[0038] 

Preferably, as for the quantity of combination of the colloidal silica, a limit of 1-50 
part by weight is preferred 1-100 part by weight as against 100 resin solid content part 
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by weight. 

Because coat becomes fragile, and it might produce % >irt*<r without used amount 1 is less 
than part by weight, and being provided enhancement of hardness when 100 part by weight 
is gone over, it is unfavorable. 

[0039] 

To the present invent ion, addi tive such as pigment, cur ing catalyst, UV absorber, oxidation 
inhibitor, painted surface moderator, polymer corpuscle can be blended if necessary. 
[0040] 

Coating compositions of the present invention provided as above can be used as a coloration 
top coat not only it can be used as face coating clear coating compositions. 
[0041] 

Coating compositions of the present invention are painted by base material, it dries by 
heat of around 30 minutes at room temperature or 60 degrees Celsius, and film of coating 
can be formed. 

For the base material , for example, inorganic substance base material such as slate, 
concrete, 

Ferrum, aluminum, zinc, stainless and metal I ic material base material such as the things 
that surface finishing did these things in chromic acid, tribasic zinc phosphate, 

Plastic substrates such as poly, polyethylene terephthalate, polyethylene are given. 

The base material which painted as necessary well-known primer, intermediate coat, a top 
coat to these base material can be used. 

[0042] 

For example, coating manner of the coating compositions can be performed in well-known 
means such as an air spray coating, brush coating, roller coating, dip coating. 

Preferably, as for the amount of coating, a limit of 10-60Mm is usually desirable 1-100 
Aim. 



When the f i Im of coating formed by the coating compositions revealed outdoors, aqua angle 
of contact fa I Is to (less than 1 month) by action such as rain early, but arrival aaua angle 
of contact can be predicted in the last of exposure coat by measuring aqua angle of contact 
after acidi ty treatment (it washes wi th water in acid bonded to, and it dries after digest ion 
passed at 20 degrees Celsius in 2. 5 % by weight sulfuric acid water for 24 hours) in surface 
of coat before exposure. 



[0043] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Example] Hereafter, an example is given and this invention is further explained to a detail. In 
addition, the "weight section" and "% of the weight" are meant the "section" and"%" among a 
sentence, respectively. 

[0045] a hydroxy! group — content — acrylic resin — manufacture — churning — equipment — 
a thermometer — a thermostat — a reflux condenser — and — dropping — ** — a pump — 
having had — a reactor — butyl acetate — 40 — the section — a xylene — 27 — the section 

— teaching — nitrogen — an air current — inside — heating — churning — the bottom — 125 

— degree C — up to — a temperature up — after — styrene — ten — the section — methyl 

methacrylate — ten — the section — n-butyl methacrylate — 49 — the section — n butyl 

acrylate — 16 — the section — an acrylic acid — one — the section — 2-hydroxyethyl 

methacrylate 14 — the section — and — two — two — ' azobisisobutyronitril — 0.2 — 

the section — mixed liquor — this temperature — 3 hours — applying — constant speed — 
having been dropped — . It maintained at this temperature for after [ dropping termination ] 30 
minutes, churning was continued, and what dissolved the azobis dimethylvaleronitrile 0.5 section 
in the butyl-acetate 35 section as an additional catalyst was dropped with constant speed over 

1 hour after that. After riping at this temperature further after dropping termination for 1.5 hours, 
the transparent acrylic copolymer solution (A) of 50% of nonvolatile matters was obtained. The 
hydroxyl value of this acrylic copolymer was [ 75,000 and the glass transition temperature of 60 
and weight average molecular weight ] 22 degrees C. 

[0046] It is gamma-mercapto propyltrimethoxysilane 74.5g (0.38 mols) to the 1000ml reaction 
container equipped with an organic functional group and the preparation thermometer of an 
alkoxy group content silicon compound, nitrogen installation tubing, and a dropping funnel, tetra- 
ethoxy silane 124.8g (0.60 mols), methyl trimetoxysilane 2.7g (0.02 mols), methanol 160g (five 
mols), and KF0.06 — g (0.001 mols) and HCI 1.8g (0.05 mols) was taught and 14.4g (0.8 mols) of 
water was slowly dropped at the bottom room temperature of stirring. After stirring at the room 
temperature after dropping termination for 3 hours, heating stirring was carried out under 
methanol reflux for 2 hours. Then, the silicon compound (B) which is a transparent and colorless 
liquid was obtained by reduced-pressure-distilling off and filtering a low-boiling part. Thus, from 
GPC measurement, average degree of polymerization was about 5, and the obtained matter was 
as the setting mostly. 

[0047] The silicon (compound B) 20 section is added teaching and stirring the above-mentioned 
acrylic copolymer (solution A) 200 section to the reactor which equipped with the creation 
thermometer of a resin constituent (I), the thermostat, the agitator, and the reflux condenser, it 
applies for about 30 minutes, a temperature up is carried out to 80 degrees C, and it holds at 
this temperature for 10 hours, and was made to contain a part of resultant. The obtained resin 
solution (I) was transparent. In this resin solution (I), 10.3% in the added silicon (compound B) 
weight was consumed by manufacture of a resultant. 

[0048] This specific consumption was computed as follows. First, it becomes [ about the poly 
isocyanate ] the equivalents [ radical weight / in the poly isocyanate / the amount of hydroxyl 
groups in a resin solution, / isocyanate ] in the obtained resin solution (I) and needs. After having 
blended, applying on the tin plate and stiffening this for seven days at 25% or less of humidity, 
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and a room temperature in a desiccator, The hardening film survival rate G1 (%) after carrying 
out the acetone extraction (bottom of reflux, 6 hours) of this hardening film is searched for. To 
subsequently, the acrylic copolymer solution before manufacturing the above-mentioned 
resultant and the mixed solution of a silicon compound After having blended so that it might 
become the equivalents [ isocyanate / poly ] like the above, applying on the tin plate and 
stiffening this for seven days at 25% or less of humidity, and a room temperature in a desiccator, 
the hardening film survival rate G2 (%) after carrying out the acetone extraction (bottom of 
reflux, 6 hours) of this hardening film was searched for. 

[0049] From the difference of the hardening film survival rate before and behind the above- 
mentioned resultant manufacture, it asked according to the following formula. 
[0050] The resin solution (I) obtained specific consumption (%) ={(G1-G2) /(silicon compound 
weight added per resin A solid content 100 weight section)} x100 has [ viscosity change / 
almost ] after neglect for three months and was good at the room temperature in the state of 
sealing. 

[0051] To the resin solution (I) obtained in the example and the example of the example of 
comparison above-mentioned creation, it is colloidal silica ("Snow tech MIBK-ST", the Nissan 
Chemical Industries, Ltd. make, 30% ORGANO silica sol solution of solid content), Dibutyl tin 
JIRAURE-TO, methyl isobutyl ketone, and methoxy propyl acetate are added as Table 1 . the 
poly isocyanate compound ("TPA-90EK" — ) after agitating and mixing The Asahi Chemical Co., 
Ltd. make, 90% of solid content, and 23 % of the weight of isocyanate contents A hydroxyl 
group / isocyanate radical (equivalent ratio) = it blended and mixed so that it might become 1/1, 
and the ** tone of this was carried out by the thinner of a presentation of a xylene / butyl- 
acetate =50/50 in 13 - 14 seconds (Ford cup #4 / 25 degrees C), and each coating constituent 
was obtained. 

[0052] After processing the painted surface which painted the amino acrylic resin system clear 
coating, and was able to be burned for 20 minutes at 140 degrees C on the mild steel plate by 
which electropainting was carried out by the details polishing compound, After carrying out spray 
painting of the meta-RIKKUBE-SU coating (acrylic urethane resin system) so that it may be set 
to 15-20 micrometers by desiccation thickness, and leaving it for 10 minutes at a room 
temperature, spray painting of each coating constituent obtained above on this is carried out so 
that it may be set to 40 micrometers by desiccation thickness, and it is left for seven days at a 
room temperature. Each test color card was created. The following performance test was 
presented with each obtained test color card. A result is shown in Table 2. 

[0053] (*1) pencil degree-of-hardness: — each test color card — the constant temperature of 
the temperature of 20 degrees C, and 75% of humidity RH — the inside of constant humidity — 
JIS The pencil scratch test was performed according to K-5400. 

[0054] (*2) Score-mark-proof nature : polishing powder (DARUMA cleanser) was mixed with . 
water by 3:2, it considered as the abrasive material, and the dyeing object fastness friction 
tester "FR-II" (Suga Test Instruments Co., Ltd. make) was used. This abrasive material was 
made to adhere to flannel, the load was applied, and the painted surface of each test color card 
was rubbed 20 round trips. Then, the stream washed the painted surface, the 20-degree mirror 
reflectivity (20-degree G value) of the painted surface was measured after air drying, and it 
evaluated as follows [ the gloss retention to 20 degree G value before a trial ]. 
[0055] 

O :20-degreeG gloss retention is more than 40%**. : Less than [ ** 40% 20% or more ] x : ** less 
than (*3) 20% acid resistance: After dropping 0.5ml of sulfuric-acid water solutions on the 
painted surface 40% and heating for 30 minutes at 80 degrees C, it rinsed and the painted- 
surface condition was evaluated. 
[0056] 

O : — completely — abnormalities-less **: — x: in which TSUYABIKE and blistering are 
accepted a little — 20 cycles of painted-surface conditions after a trial were continuously 
investigated for the test which makes it 1 cycle "to leave it at 1 hour immersion ->20 degree C 
in 70 degrees C for 1 hour in 1-hour neglect ->20-degree-C tap water" for crack-proof 
nature:each test color card with which remarkable TSUYABIKE and blistering are accepted (*4). 
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[0057] 

O : — abnormalities-less **: — a part — crack generating x: — the whole surface — gasoline- 
proof [ crack generating (*5) ] nature: — each test color card was fixed horizontally, about five 
cc of regular-type gasolines was infiltrated into the gauze (50x50mm) folded into four, and it was 
left for 3 minutes as it is. Then, gauze was removed and the painted-surface condition after 
wiping a gasoline with another gauze was investigated. 
[0058] 

O : — abnormalities-less **: — gloss fall x: of the painted surface — the gloss fall of the 
painted surface, and softening generating (*6) water resisting property: — the painted-surface 
condition after immersion was investigated for seven days to 20-degree C tap water. 
[0059] 

O Abnormalities[ in :]-less x : it applied with the smooth nature of the painted surface of 
blistering and milkiness generating (*7) workmanship appearance:each test color card, and 
viewing estimated the skin. 
[0060] 

O rfitness **: — a few — surface deterioration x: — mirror reflectivity (%) was considerably 

measured by 20 surface deterioration (*8) painted-surface gloss:angle of reflection. 

[0061] (*9) Direct weathering test : the test color card was installed in the include angle of the 

30 south faces at the Kansai Paint Co., Ltd. Tokyo works. The painted-surface appearance etc. 

was evaluated without carrying out painted-surface adjustment of washing in cold water etc. for 

an initial color card, two weeks, one month, and the test color card exposed for three months, 

respectively. 

[0062] Appearance (dirt): The following criteria estimated the dirt degree of the painted surface 

to an initial color card. 

[0063] 

O :-dirt-change-less O: — x: in which **:dirt change dirt change is accepted to be very slightly 
is accepted — water contact angle: in which dirt change is accepted remarkably — using the 
contour KUTOAN gourmet-TA-DCAA mold made from Consonance Chemistry, the waterdrop of 
0.03 cc of deionized water was dropped at the paint film front face, and it measured after 3 
minutes at 20 degrees C. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] By making the reactant to which the base resin in a constituent and 
some specific silicon compounds come to react exist according to this invention, it is improved 
dramatically, the compatibility in a surface distributes the paint film which comes to use this 
precisely [ this silicon compound that is a hydrophilic grant component ] in respect of a paint 
film, it is finished, and a sex and resistance to contamination are compatible. Formation of the 
paint film in which it excelled also in a degree of hardness or score-mark-proof nature, and the 
hydrophilic property increased further by furthermore using colloidal silica is possible. The 
coating constituent of this invention can be applied to both a printing mold coating and an air 
drying coating, and is useful in especially an air drying clear application. 
[0065] 
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[0020] tt*« , i'tB*«r**-rsr/V3^rV^9^ 
fls-fr* (i) tt, iEWa'ffJBSdsata^-YWIK^^tt 

-*frj3?Y7xi\£>v*^)Vi?*Y**s*S7>^ y-* 

>\ y - ^ !J i/ K^^n tf^ h y x h ^ ^7 v 
J ^ K^V/o ^ h D ^ h^^7 v-^y 

^/ K^rv'^D t°/V^ f /I/v^x h^ri/i/7 ^> 0 - (3, 

>\ j3 - (3, 4 -x^drv'i/^ n^^rvvW h 
lixh^?^ 0- (3, 4-^#*v'v'^ u^3r 
*>/V) 3L^>V}^-fV*J} h=*^>7>. 0 - (3, 4 - 

>\ 5, 6-x^>>^>;Ph!J t< h^v^^ 
9, 1 0 -x/f^r^>> Mi ^ h^V^&^O^ 

tf^ism^TAs^^i/^isft&m \ y- r 



^f^h^Vi/7^ 7- 7^!)b^* 
^V^nl^/l^^/l^x h^v->7>> v- T 
? V u>f;w«i/^f;^ V y h=^^>7 >te¥(D (y 
y o /ug-^T/^ 3r v^>^ ^ik&fy) ; tf~ 

;^MF^rv->7^ fc-^Mjxh^i/7^ 

>\ 5-^^irxi/i^h y > h^f>>^7>-> 9—rirx:;u 
MJ y h =^^>V7 e x/wStW7;U3 ^r>->7 
; y-^BB^ae^hy y h^?^ v 
-^b^b h y y b3rS"S"7>\ h y ^A^n:/ 

p t*/p h y ^ h3rv->^>\ y h y 

>\ 7 -r s y :/n tr/u h y h^v"^ y-T^ 
yypt>Mjyh^>7^ 

^vl^y y-y$S-7* tr/wy^/U^ 

h^ri/V7 ^4 if©AB 7^^r/HtlT7;l'3*^V7 

Wb^;N- (^-7-;yxf/u) -y-r ^ /^u 

hf b y y N- (/3-T^y^/W) - 

v-r^y/B^hyxh^^y, n- (0-t 
?yxf;v) -y-7^yypt>hyyh^r^y7 
v. n- (/3-r^y^^v) ^y^nbvi^y 

^7 >it&mte x&mfbtx. zti b i 2 
[0021] ^tibik&mvxp-Zs mz.*/w?hm$ 

[0 0 2 2] x YyT )V^^i/i/^y\\i^m (ii) bL> 
0>Jx.tf^ h7^ h#^V7y, -r f7X h^ri/i/ 
7 rh^^B/K^V^^y, h h^-->iy^> 

«tt»rttsri^6, 4#^^h^y h^7^ x 

[0 0 2 3] ±l5ffc^W ( i ) (ii) tt, * 

/VifC8/l - iy 1 9, 8*l<li2/l-l/90 

•SBrt^»^bT(»»^»«MB-frKJ«:tc*L, i^y ^ 

-y\\^m (b) *#^>t><^-cfc^o mt&m ao & 
^nxvptev^t, ftbtibfv (b) <o 

9*V^iat*«]IB (A) i<D»fdtt**U<«9, ^^c 

(A) is^tu^^yy^-yfk^ 
(b> a*(D5fc«ttiftSttTLTR«4*» (O tmm 

L< ftv\ 

[0 0 2 4] ±Bi/ya-yft^» (B) iim * 
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it. h&ik&to (i) Rtf (ii) lz&b\z (iii)hyr 
iv =i * 7 >it-et%> £ m v> t 8B#*P*#«?f8 b r ft 

(i i i ) V * £ i: fo * 9 1ST $ *1* Kffc 

[0 0 2 5] HIT/Wa^^yfl:^ (iii)tU-C 

[0 0 2 6] Cfrfe3j&#£ffl^T«§aitte, rH6 3 

5. rt^Htfls** (ii) (iii>©»»JO*»«*^ 
mz{k&® (i) £SJS£-fr5, (i) S. 

(iii) <otsa^fm^mu\^m an 

[0 0 2 7] ±B->ya-Wfc^* (B) roSSjSfc. & 
hDr^tcisi/y^it-gr® (iii)£ffli\fct^g\ ±82 
3^c0^fflit*l4, ffl?if, ^WQWLism (i) #5 
— 8 0 ^-/V%, * L < J4 1 0~50 ^e/U-% % {ta-<fel 

(ii) tf5l0~94. 9*^%, jf*U<«2 5~90 
^e/W%. (iii) 05 0. i-3 0^%, $J*L< 
f41~2 5*/W%<DffiSfflrt-C t , (ii) 

(iii) W^-ff^ffiH:«S2 0~9 5^/W%. »*U<tt 
5 0~9 O^i^i&S £5t^5<aas#sr? l fc5 0 a> 
a>5tefl!Jt^i: #5fi-?±12 3f$.tt*m& VXUftM* 
5J-«fSj®-a-s:jcE:tc« U., V!)a-Wfc^ (B) £#5t> 

<ot?*)S. mtsm (i) <o«fflit^dS5^/w%*^-c- 

tts SMI (A) fc«>»Rrtfcas2fcl,<fc9» 80^ 

%&mz.z>k. wtt#jSTu mt&® «« #=io 

«*tt#«TU »«*H£-*«BM*a* 
9*/W%£rj|8;t5i:. »^fli (A) 

^sfttt^u<^«3, *ttm»mm (a) tsj£-ti:L«> 

SBK'/ya-^t^* (B) a#oo££tti)M£TL-C 
SiS^lMb (C) 4MHi<«9. LT^Wtti 
9tt#«TU mt^tfo (iii)#0. 1 *;v%*«f 

U-^-t- <, 30 *;v%«-ix5 £ . SMctt^at < * 9 i" 

[0 0 2 8] ±IE->!) a-Xk&lfo (B) tt, 
S3-V100, L < ti 5 ~ 8 0 <£>SEffll*3-C&5 r £ 

««BSlc+»*«3ictt«:##-C*i*, -#10 0£S;t 
mmStBB (A) £KJS*L#T&5KJfc±fi!tife!5 

[0 0 2 9] ±|S->y (B) cO$i^ffi 



«T. ±E{t£-* (i) (ii) . lEW4fc1=f4& 

(i) . (ii) RXf- (iii)<DjS^>f Jw N ^SrJPx., ^ 
m^^ttl 5 OtfilTWSffi-C, &##AP*#«?i|8-&£: 
JESSrfT*5rtJcJ:9^e>H5„ «B»*l0*5MMt*K 
±5VT, g»##*JP*#a?<£>Sgm, t*J <AP*#fl? 
$H^v^-g-liJp*9a:-g-ffi^0T?fo9, 1 0 0%*)*^ 

[0 0 3 0] ffifll$itSi!jn7K^»«l^ftfej»£ Lttt, % 

vv- h^ifco^m^mmm •, kf> nh 4 F^iro-g 

SI4> )S^« 0. 0 0 0 1 ~ l^^/ocoteH^S-efc 

[0031] ±mn&&M*&tem&&.i&&ftt£ 0 i-bs 

[003 2] *fc±B«»*iP*iW!WB^-Rlt:»c4feffli- 

fcssfcfe^ffiic^-rs^/isfes. mctemt lx 

7^3*->'i'7yfl:^i:)tLt (M-l) ^-/vo^cSr 

[0 0 3 3] ±I2ICJ: 5l:#5)*i5^!) 
(B) cDK^-fiJ-g-H, XiWJB (A) HJg#l 0 011 
9 0. 1 ~ 5 0 SfiSP, 0 * L- < « 1 ~ 2 0 fiS 

*^-C*f4^HScD»^Htt^+^#?>n-f, 501 
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[0 0 3 4] *«W(d*3V^TSlC^*ft (C) ±12 

mttmrn (a) ^sj^-wm* cb) * 

cDT^^^y/wSi:*— ^SJS^L&TfcS fc©-? 
&S e l£fcfc$Lf&*fo (C) coMafitt, WHS (A) JttWfc 
^ (B) offi^%**nJ»LBtr/w=i-yuSl£Srff*3 

*fT^a<*jfltt"e«:< % l 5 0t:Sr«^Si>y 
^{k^» (B) 0K3ett^ttTLE*0««I^HJi»Cft 

jsx-c\ mie^i) a-^fbfr* (b) oiaw^*5t^T3W 
[0 0 3 5] *«wjci3i^rtt. ±ta^J: 5t-Si3tL^ 

Kft&Mb (C) «r9J**fc-c«JH (A) 
(B) Kga^LTfcii^ &m\tt* mm (A) RXfi 

v&m (b> £&#«it (a) a>anw»#i oofifta 

CSLTfc^ (B) £0. 1 — 5 0 ffiftg&E<g* LT*3 

r<z>s-&«S:5 o-i 5 oxwm8tT*mmi,xRi& 

■*Ur\ B*£*i<*fl:«*J (B) oB^t 

fi-5 0li%, #*u<rai — 3 0fi4%asKJ££ 
A« (O o«3»tc«*S*t4r4:^a*LV\ 111 

<. »«o»»ntt*s«I*^6»6*ti*, 5 0li%^r 

[0 0 3 6] *36W^*6flB*n*»aBarit« (I) tiu 
±IS (A) , (B) &Xf (C) rt#***LTfc*t><0 

So Sfelc*«fl-0Hu R»J§§»fifi«J (i) tc^y-fy 
y w*- hik&Mk Lttt, ix.il h y u^>r y 

K ^f-uy^ym-h, ^y*ny^yi/7 
*- h * i£<o%9m* iMU££i^ifiKa>;K y y y >-r 

ys/Tstu- m^tra.fl'Wy :tiwy^r 
Mt^oiSWfiK^u^y = -/k 

>- b y y $/r*- h 4 if Sr^if 5 n fc a*-e# s e 

[00 3 7] *j8BK:ttffl*ii5 3P>r/A'i/y* (I 



-CfcSo ^yAtt^Olft-T-filH:, 5-2 0 0nmMt 
Sl^tf[j:y^y-/K ^n/V 

^ ;*^vioc^vi-y b >\ ^fy^y^f/^hW^ 
(O^r ; BlFi»^^^*if<OJi^^/^ ; ^ y^n 

tVUJ.— ^4 if ©a: /Hi, RlfCtib<DM£ty)te 
•I) *^#«tffeix*. 

[0 0 3 8] ±e=n>r y/^>y#<DR&*±, 

jibh».# 1 0 0 Misfit iTi-100 aaa, »* 
u<tti^5oa*»<D«fflrt^*iHi-efcs 0 Kfit/BS 
a* 1 sfia**-c««a(D^±*q#e>tfr, looit 

S <o-c#£ U<*v\ 

[0 0 3 9] #»WtCtt, £6lC&^lOSC-t\ M** 
Jg, fffcflkiK* 3£*M6K4X#J, mtm±ftl ill! 
39* fi^^^©^P^JSrBB-&-r s r t a*-c£ So 

[0 0 4 0] ±e©3B0ft&nd*«n©ft<BhBAtt 

[0041] *mw<Dm&m&m*, mmzmmzn. 
^Mt>L<te6 ot-?3o^ss©wa9^i 

«■ ; #y*a{btr=/K ^y ^u^u-?? u- v. ^ 

So 

[0 0 4 2] ±E»»<oaSS*ttW:. Wx.ll tkZtttt 

a-eff* 5 ^ t ast^ So jft**n ii«> 1-100 

Mm, #t L < » 1 0 - 6 0 m m<0«irt^St t ^ c 
[0 0 4 3] ±B*»teJ: 9»rita?tbfcMttt, M^iC 

(2. 5Sft%«»*JC2 0 < C-C2 4«FM»»Lfca. 

Swt^TtSo 
[0 0 4 4] 

r^j RtK ro/ 0 j tt ^^f ras^j 
[0045] 7KS?S^^r ^ y /uwiBoatsft 
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U>2 7S&£tt32^ **ft«+-C*0»L. fi#Tl 2 
StSTWi, U^l OS, yf/M??!)l'- 
MOSB, n--f^-)V^ *:7 y h 4 9g»v n-T'f 1 
)V7 2 V Is- M y/M&lSP, 
v'cc^vv-;* ^ ^ !) U- M 4 2 , 2 '-T/tf* 

-fyy^o=.hyyw-o. 2gi5<Oia-a-fSSrllfifi-C3li|r^ 

»Ufct>»tr l fifW*»rtT-«a«T?«Tbfc. iST^ 
T^^^I-I^Jatfr-l. 5B£ISI3Bu£Lfc«L ^»3i§#5 

o%©se»3^r^ y/w*«^«E»* (a) Sr#fc. Rr 
t v ^*a-a-<*^>7Kgssffii* 6 o . m&w-i$)ft*mte 7 

5, OOO. #5 2 2°CQh<o*Lo 

[0 0 4 6] nm-gmm&xfT'i'^ici'mtti'!) =»- 

fi&th If^Af, ITn - h *ffi*.1t 1 0 0 0ml 
(Dmfc&mz. V - * >^t> ■? Y 7*n tf>W b y ^ |- V 
7^74. 5 g (6. 38mol) , f h*~>~> 
7V124. 8g (0. 60mol) , y f-fl* h y ^ K 
^r~>^7^2. 7g(0. 02mol) , ^/-/H 
60g (5mol) , KFO. 06g (0. 0 O 1 m o 
1) iHCl 1. 8g (0. 05mol) £tfc&^, 
«#T^m-C7Kl 4. 4 g (0. 8mo 1 ) &*o< 9 

— /WSSfETs 2B#raSDHa«j*Lfc„ rot^ ffij^fcjls* 
ffie* • MiS-f?. C & te* 9 SfSfeiiK 5 «> y => 
->it<Qr® (B) Srmfco wCOi5(cU-C#fc^tiG 

[oo4 7i mmmmvo (n <s>m& 

ttfcass&Kx -hier^ y/w*fi#f*:^« (A) 200 
gpfctts^ (b) 20 

twbyt. #e>*v*:8fJ!iig?& (i) lijgw-e&ofc,, war 
(i) asipufc^y =-wt-a-«j 

(B) 2fi4"D10. 3%#K££j*l&»M>tKiH*£ 

[0 0 4 8] TgE<DaS»)lLtbUfc„ 
»6ixfc«ffl«P« ( I ) (cK y -f yV7^- b SrMJjMJg 

^WTKKSSi'Ky'f'yv'r^- h'ftfM' y->r*- 

U iti/Sr7 f ->'7--^4 , !--C®ffi2 5%«T • ^ffiT?7 

t. enm vit'&<Dmitm&&mG 1 (%) 



us (ia«ET. 6s*m) ut*«>«{fci)t»#*G 2 (%) 
[0049] ±eK«^ft*9(sfiM«<off<isiegi$^<o 
[0050] m%m (%) = i (g 1 -g 2 ) / mat 

a) ) x 1 0 0 

ftbjifctMfflgtt (1) mm^m-c-mmzx 3 ^ 

[0051] Hitefril&iPitlssffl 
±»ff*«TM»&iifc«IB»« (i) ic 
y* ( f7y-7^Mi bk-stj , am.fc¥j:m 

tVWT-fe^- h 1 coil K> mm U Sftft • 
bfcm> rt l )-4V f sT*.-Y\k-&fa ( CTPA-9 0E 

kj \ »fl^ttt». ®te&9 0%. y~>r^- h#*r 
12 3it%) tK^s/-t v^r^- hs (Si 

it) =1/1 i4<5<fc5(~E-g-LT2a£-U CtvSr^V 
i^y/SiH^f/i'=5 0/5 o©M®-»'t- ten 

3~14# (7*-K*77 , #4/2 5t) fCT&lSL 
[0 0 5 2] «»*»Sii*:**»K±H:T5 ^7^ yA- 

«Jii^^ yt-iMSLi 4 ot-c2 oam«ttit 

^Jy^-T-ifi (7;>y;u5'i/i!'y»Sg^) ^g; 
*ft)K^-Cl 5~2 0/ 1 mt*5J;7l^7'U-i^U 

m^^srg;i®KJ?-c4 o Mmi/i5i 5ic*7u-m.m 

[0 0 5 3] (* 1) t&mmg. : «-^^ffi4rja*2 0 
117 5%RHcOlSjailS t P»C-C J I S K-54 

[0 0 5 4] (* 2) H^y *Xtt : ^#t& (^-7 ■ 

fi^fttt«Klk« TFR-IIJ (^^f*»«ttffil) 

tk-^j^l. i^sim, *<Dmm<n2 o8tm.ffis.ttm 

(2 0° Gffi) SrSU^L, fiSifcliflOT 2 0° GlHc*f1-5 

[0 0 5 5] 

0:20° G3t?R«^* J 4 0%«± 
A : a 2 0 %W± 4 0 

X : » 2 0 
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(* 3) mm®. : 4 o %mm7i<.mm o . 5m i &mm±. 

KjSTU 8 0tT?3 0M»Lfct. 7kfcL,xmM 

[00 5 6] 

0:4<*»ttL 

( * 4 ) »7H4: #f*ifcS;fe£- r 7 0 tt' 1 BflSSfce 
-20 IC 1 H#fifl?S8f— 2 0ttl B#(fflac@ j 

4rliJ-^^/i'ti-Sv i ^ h£ 2 O-^-f * /HggtL-cetifc 

[0 0 5 7] 

O : 

A : -m^r? 

x : ±m\£7 HB£ 

(*5) »:tfyy:H4:#»»tt*4r*¥fcH:fcu 4 

0#f<9 L/c^-if (50X5 Omm) l:i/^7-? 

[0 0 5 8] 

O : MflfT* L 

A : ^ffiCOftiRteT 

x : mm<»?t]Ri&TRtmit&*k 

(* 6) »7Ki* : 2 0t;co*ii*JC 7 BIB!S*ft«0&S 

[0 0 5 9] 

O : HftfcL 

x : V9 U> &itm£. 

(* 7) tfcJi*)*® : *f^&«©fcffi<&¥Hltt-i:i&«3 

[0 0 6 0] 

O : fi» 



* 



O 
A 
x 



A : '> LflUK^X 

(* 8) ^ffiftiR : 2 0«t«M? (%) 

[006 1] (*9) S^-*itKK : WS^f > h 
«*) 3MtX»-Cfl!iii3 0|S©ftft^Wlk*4RSrM;«U 
fee lOlHtttf. 2SSIW, l^W3^*BSnfc« 

[0 0 6 3] 

-DCAAl^l\ ^^ffiliflftW^-VTKO. 0 3c 
c ©jJcfctjUTU 2 0<C-?3#mtc«iJ£L7'c„ 
[0 0 6 4] 

[0 0 6 5] 



SI 



[0 0 6 6] 









it«« 






1 


2 


3 


1 


2 




«re*«t c i ) 


200 


200 


200 


200 


200 






83. 3 


167 


333 




667 






0.03 


0. 03 


0. 03 


0. 03 


0. 03 






100 


100 


100 


100 


100 






33. 4 


33.3 


33.4 


33.3 


33.3 


III 




19. 5 


19.5 


19.5 


19.5 


19.5 




1/1 

1— u 


1/1 


1/1 


1/1 


1/1 
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£2 







it mm 


i 


2 


3 


1 


2 




38 


SB 


5B 


B 


4H 


if * o * x tt 


O 


O 


O 


X 


O 


HRtt 


o 


O 


O 


o 


O 




o 


O 


O 


o 


A 




o 


O 


O 


o 


O 




o 


O 


o 


o 


X 




o 


O 


o 


o 


O 


(96) 


93 


92 


91 


94 


80 


as 

ft* 


mm 




82 


82 


83 


79 


65 


2mm 


** 


© 


@ 


@ 


@ 


O 




35 


35 


33 


50 


40 






@ 


© 


@ 


© 


O 




30 


32 


31 


39 


35 






@ 


@ 


© 


© 


O 


<■ ) 


23 


22 


22 


29 


27 



F* — -M#%) 4J034 DA01 DA03 DA07 DA08 DB03 
DB08 DD11 DM01 DP06 DP13 
DP14 DP15 DP17 DP18 HA01 
HA07 HB08 HC02 HC12 HC17 
HC22 HC35 HC46 HC52 HC61 
HC67 HC71 HC73 JA32 MA04 
QA02 QA05 RA07 
4J038 CG141 CH121 DG262 DL032 
GA01 GA03 GA07 GA09 GA12 
GA13 GA15 HA446 JC32 
KA03 MA 14 PA07 
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